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(54) Low jitter power detector appropiate for time division multiple access communications 



(57) The present invention concerns a method and 
an apparatus for extracting a low jitter power detect (PD) 
signal appropriate for burst data transmission systems. 
The method is operative in a detector structure which is 
essentially characterised by a sophist cat ed threshold- 
ing logic producing the PD signal based on the value of 
a measured power signal and an approximation to the 
derivative of this signal. An extension of this structure 
incorporates information of data burst length and guard 



time in a frame control logic implementing a binary fil- 
tering on the PD and controlling the threshold values. A 
variation of the frame control logic exchanges simple 
messages with a collision control logic reducing drasti- 
cally the number of wasted data bursts in communica- 
tion systems employing asynchronous random access 
protocols. The invention more particularly applies to 
wireline and wireless TDM A access systems, to satellite 
links, and to mobile radio and optical communications. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] This invention relates to the detection of power 
in burst data transmission systems such as the time di- 
vision multiple access (TDM A) communication systems, 
where low jitter is required tor the power detect (PD) sig- 
nal and the multiple access protocol employed by the 
transmission system can be an asynchronous one such 
as the ALOHA protocol. 

[0002] In wireless continuous transmission systems a 
receive signal sense indicator (RSSI) represents a qual- 
ity indicator of the transmission channel. Thresholding 
of this indicator produces the PD signal, that provides 
an alarm signal used at the same time to possibly sus- 
pend the operation of parameter recovery mechanisms 
such as clock and carrier recovery. PD time accuracy in 
such systems is not a crucial issue. In the last few years 
a large number of wireless communication systems 
transmitting data in a burst by burst manner have been 
deployed that include fixed and mobile communication 
systems within a large spectrum of different modulation 
formats, topologies, capacities and access protocols. 
PD time accuracy and more particularly the rising edge 
of an active-high power detect signal, directly affects the 
length of the preamble employed by such systems. Con- 
sequently minimising the jitter of the PD signal has a 
direct effect on minimising the data overhead or equiv- 
alent^ the occupied spectrum of the transmitted data. 
Furthermore, the power detect task must be carried out 
in an economic way in terms of circuit complexity, so that 
the low power requirement, ordinary in wireless TDMA 
systems, will be satisfied. 

[0003] Fl G . 1 a shows a typical prior art power detector 
structure. Referring to FIG. 1a, a modulated carrier sig- 
nal yftMeeds a power measurement stage 101 produc- 
ing an analogue signal p(t) which carries the power in- 
formation of the received signal in a linear or logarithm tc 
scale. The power detect signal r(t) is produced by com- 
paring signal p(t) to a specified threshold. Referring to 
FIG. 1b, there is shown a specific schematic block dia- 
gram for the said processing stage 101 comprising suc- 
cessive steps of frequency down-conversion of the re- 
ceived signal y(t) by mixing with a reference waveform 
produced by a local oscillator 1 35, smoothing by a low- 
pass filter 185 and optionally undergoing a logarithmic 
rule 170. Designed to generate the PD signal mainly in 
continuous transmission systems, this approach is not 
reliable and exhibits high jitter values especially at low 
SNR conditions or if the amplitude dynamic range of the 
input signal y(t) is large, A number of different approach- 
es have been adopted in order to enhance reliability: Us- 
ing sophisticated smoothing filters, performing pattern 
matching of the measured power signal with reference 
stored waveforms, or performing a windowing operation 
on the PD signal based on some expected PD signal (U. 
S.Pat. No 5280471 issued to Kontou S. and Akahori H. 



in 1991). A more efficient power detector structure is 
suggested in the paper U.Lambrette et aL, 1994 (U. 
Lambrette and H. Meyr, 'A Digital Feedforward Differ- 
ential Detection MSK Receiver for Packet-Based Mobile 

s Radio', Proceedings of the 44th IEEE Vehicular Tech- 
nology Conference, pp.282-286, 1994), that is shown in 
FIG. 1c. Referring to FIG. 1c, a power measurement 
means 102 produces the signal p(t) carrying the power 
information. The signal p(t) is sampled, and the sampled 

10 power detect signal r(n) is produced by the successive 
steps of smoothing by an averaging filter 115, delaying 
the outcome smoothed signal s(n) by a certain number 
of samples D, taking the difference of the signal s(n) and 
the delayed version of it s(n-D) and forcing the transition 

is of the power detect signal r(n) at the date n if a local 
maximum occurs in the difference signal s(n)-$(n-D) at 
date n An illustration of the power measurement means 
102 is shown in FIG.Id. The quadrature baseband com- 
ponents yfi) and y^t) of a received modulated carrier y 

20 (t) can be produced by mixing y(t) with the quadrature 
components of a local oscillator 135 and successive 
lowpass filtering. The signals y/t) and y q (t) undergo the 
squaring law 1 50 and 155 respectively, the squared sig- 
nals are added together and the resulting signal is fil- 

25 tered by a lowpass filter 1 65 and transformed by a log- 
arithmic rule 170. The power detector of U.Lambrette et 
al., 1994, provides reduced PD jitter but still it is sensi- 
tive to wide input amplitude range variations. A similar 
approach is followed in U.S.Pat. No 5621766 issued to 

30 Bakke B.B. and Arens J.W. in 1994, wherein the aver- 
aging means receives as input a power measurement 
signal in linear scale and the average extends over the 
length of one data burst. 

35 SUMMARY OF THE INVENTION 

[0004] According to the invention, a method and an 
apparatus for extracting a tow jitter power detect (PD) 
signal appropriate for burst data transmission systems 

40 are presented. An opt tonal mechanism incorporating 
frame structure information, as well as an optional 
mechanism for physical layer collision control reduce 
drastically the number of wasted data bursts in commu- 
nication systems employing an asynchronous random 

4S access protocol such as the ALOHA protocol. More par- 
ticularly, the invented detector structure is essentially 
characterised by a sophisticated thresholding logic re- 
sponsive to a power measurement signal and an ap- 
proximation to the derivative of this signal producing the 

so pd signal. An extension of this structure incorporates 
information of data burst length and guard time in a 
frame control logic implementing a binary filtering on the 
PD signal and controlling the threshold values. A varia- 
tion of the frame control logic exchanges simple mes- 

55 sages with a collision control logic responsible for de- 
tecting the presence of a strong signal during the trans- 
mission of a data burst and consequently providing 
preemptive priority to the reception of this strong signal. 
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The said power measurement signal is for example the 
result of processing the receiver input signal by appro- 
priate filters, an optional logarithmic nonlinearity and for 
the case of wireless transmission system a frequency 
down-converter or an envelop detector circuit. 
[0005] The family of power detectors specified above 
can be tuned to exhibit low jitter output even in low SNR 
conditions and an input signal amplitude dynamic range 
exceeding 60dB. Also, in the case of employment of an 
asynchronous multiple access protocol, if a collision oc- 
curs priority is granted to the strongest signal that usu- 
ally can be demodulated reliably by the receiver data 
path circuitry. Thus, the number of packets wasted due 
to collisions can approximately be halted. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0006] The features and advantages of the invention 
will be more apparent from the detailed description here- 
undertaken in conjunction with the accompanying draw- 
ings, wherein: 

FIG. 1a is a schematic block diagram of a prior art 
power detector; 

Fl G . 1 b is an example of schematic block diagram de- 
tails of the power measurement means of the 
power detector referred to in FIG. 1a; 

FIG. 1c is a schematic block diagram of a prior art 
power detector for a burst data transmission 
system; 

FIG. 1 d is the schematic block diagram details of the 
power measurement means of the power de- 
tector in the burst data transmission system 
referred to in FIG. 1c; 

FIG. 2 illustrates an embodiment of a power detector 
for a burst data transmission system accord- 
ing to the invention; 

FIG. 3 illustrates an embodiment of a power detector 
for a burst data transmission system taking 
advantage of framing information according 
to the invention; 

FIG. 4 illustrates an embodiment of a power detector 
for a burst data transmission system taking 
advantage of framing information and incor- 
porating collision control bgic according to 
the invention; 

FIG.Sa is an example of schematic block diagram de- 
tails of the smoothing filtering means referred 
to in FIG.2; 

FIG.Sb is an example of schematic block diagram de- 
tails of the absolute derivative means referred 
to in FIG.2. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0007] The embodiments described hereunder sug- 
gest realisations of the invention as examples without 



constituting any limitation whatsoever. Referring to FIG. 
2, there is shown a specific embodiment of a power de- 
tector, the basic power detector logic 200, in accordance 
with the invention. The power detector 200 accepts a 

5 power measurement signal p(t) produced by a power 
measurement stage 100 processing the receiver input 
signal y(t). The said input signal y(t) consists of succes- 
sive data bursts in a communication channel, said data 
bursts being separated by guard time intervals, where 

10 zero signal power has been emitted. The said process- 
ing stage 100 can be implemented in different ways as 
specified for example by prior art FIG. 1b and FIG.Id. 
The signal p(t) undergo sampling at successive dates 
separated by a time interval T, producing the sampled 

*s signal p(n). This signal feeds the smoothing filter 210 
producing a smoothed signal s(n). A comparator 240 
compares the signal s(n) with a threshold THRESH0 
producing a binary signal d1(n)a\ each date n. The sig- 
nal d1(n) takes a value equal to " 1 m at date n if the signal 

20 S (n) is larger than THRESHO and equal to "0 ■ other- 
wise. An absolute derivative means 220 estimates the 
absolute value a(n) of the derivative of signal s(n) at 
each date n. A comparator 230 compares the signal a 
(n) with a threshold yATWRESHproducing a binary signal 

25 d2(n) at each date n , where the signal d2(n) takes a val- 
ue equal to a €T if the signal a(n) is larger than the thresh- 
old A THRESH and equal to " 7* otherwise. A windowed 
togic-and means 250 coupled to receive as input the bi- 
nary signals d1(n) and d2(n) and a binary signal w(n) 

30 produces the power detect signal r0(n) at each date n. 
Assuming an active-high interpretation of the signals w 
(n)an6 t0(n), the condition w(n)=1 at date n is necessary 
for allowing a rising edge on the signal r0(n) between 
the dates n-1 and n. More particularly, the windowed log- 

35 ic-and means involves an and-gate coupled to receive 
as inputs the signals d1(n) and d2(n) producing a binary 
signal d(n) and a windowing function specified by the 
following truth table: 



d(n) 


w(n) 


r0(n) 


0 


X 


0 


1 


1 


1 


1 


0 


r0(n-1) 



in which "X" signifies the donl care condition. 
[0008] Referring to FIG .3, there is shown another spe- 
cific embodiment of a power detector in accordance with 
the invention. This power detector comprises three com- 

so ponents: The first one is the basic power detector logic 
200 accepting as input a power measurement signal p 
(t) t implementing the processing stages previously de- 
scribed with reference to FIG.2 in order to produce the 
binary signal r0(n) and the smoothed signal s(n) at suc- 

55 cessrve dates n separated by a time interval T, wherein 
the threshold THRESHO can take a value THRESHO 
(n)a\ each date n. The said signal p(t) carries the power 
content of the receiver input signal y(t), said signal y(t) 
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consisting ol successive data bursts in a communication 
channel, where a data burst extends over L consecutive 
dates separated by said time interval T These data 
bursts are separated by guard time intervals, where a 
guard time interval extends over G consecutive dates. 
The second one is a frame control logic means 300 per- 
forming binary filtering coupled to receive as input the 
signal (0(n) producing as output a power detect signal 
r1(n)and two binary control signals e1(n)and e2(n). The 
signal r1(n) is produced by following the rules below: 

a. Force a transition from m CT to ■ r on the output 
signal r1(n) if the value of the input signal r0(n) at 
date n is " 1 a and the value of signal r1(n-1) at date 
n-1 is "flr. 

b. Force the value * V to the signal r1(n+k) at the L- 
1 subsequent dates n+k, k=1,2, ...L-1. 

c. Force the value m CT to the signal r1(n+L) at date 
n+L 

d. Let the value of signal r1(n+k) be m 0 m at dates 
m-k, k>L if the value of signal rO(m-k) \s m CT, 

[0009] The said control signal e1(n) takes a value 
equal to • 1' at date n if a "CT to ' V transition is observed 
on the input signal r1(n) at two consecutive dates n-1 
and nand it takes a "0 B value otherwise. The said signal 
e2(n) takes a value equal to ' V at date n+G if a ■ 1 ' to 
m 0 m transition is observed on the input signal r1(n)a\ two 
consecutive dates n-1 and n and it takes a "0" value oth- 
erwise. The third component is a threshold control logic 
means 310 coupled to receive as input the smoothed 
signal $(n) and the said control signals e1(n) and e2(n) 
producing the said threshold value THRESHO(n) at 
each date n. The threshold control logic means 310 
comprises a maximum selection means 330 and a mul- 
tiplexer means 340, where the maximum selection 
means 330 computes at each date n the maximum be- 
tween the value of a threshold THRESH1 and the value 
of the expression s(n)-DTHRESH1, where DTHRESH1 
is the value of certain threshold. The multiplexer means 
340 receives as input the resulting signal max(n), along 
with signals et(n) and e2(n) and produces the said 
threshold value THRESHO(n) by setting the value of 
THRESHO(n) equal to the value of max(n) if the value 
of e1(n) is m 1', setting the value of THRESHO(n) equal 
to the value of threshold THRESH1 if the value of e2(n) 
is Tand maintaining at date nthe value of THRESH0 
(n-1)a\ date n-1 otherwise. 

[0010] Referring to FIG.4, there is shown another spe- 
cific embodiment of a power detector in accordance with 
the invention. This power detector comprises four com- 
ponents: The first one is the Basic Power Detector Logic 
200 accepting as input a signal p(t), implementing the 
processing stages previously described with reference 
to FIG.2 in order to produce the binary signal r0(n) and 
the smoothed signal s(n) at successive dates n sepa- 
rated by a time interval T, wherein the threshold 
THRESHOcan take a value THRESHO(n)a\ each date 



n. The said signal p(t) carries the power content of the 
receiver input signal y(t), said signal y(t) consisting of 
successive data bursts in a communication channel, 
where a data burst extends over L consecutive dates 

5 separated by said time interval T. These data bursts are 
separated by guard time intervals, where a guard time 
interval extends over G consecutive dates. The second 
one is a frame control logic means 400 performing a bi- 
nary filtering coupled to receive as input the signal r0(n) 

10 and a binary signal int(n) producing as output a power 
detect signal rl(n) and two binary control signals e1(n) 
and e2(n). The signal r 1(n) is the state label of a two- 
state finite state machine described as follows: 



15 



20 



25 



a. The state is initialised to "0 

b. Maintain this zero state as long as the value of 
the said signal fO(n) is m 0*. 

c. Go to state one at date n if the signal r0(n) takes 
the value " V at that date. 

d. Maintain state one for a number of consecutive 
dates equal to L and successively force the zero 
state if the said signal int(n) maintains the value "0" 
during these L dates. 

e. Force the zero state at date n if the signal int(n) 
takes the value 'fat date n. 



The control signal e1(n) takes a value equal to m 1 m at 
date n if a m CT to ■ V transition is observed on the signal 
r1(n) at two consecutive dates n-1 and n and it takes a 

30 a cr value otherwise. The signal e2(n) takes a value 
equal to m 1 m at date n+G if a V to m (T transition is ob- 
served on the input signal r1(n)a\ two consecutive dates 
n-1 and n and it takes a m (T value otherwise. The third 
component is a threshold control logic means 310 cou- 

35 pled to receive as input the smoothed signal s(n) and 
the said control signals e1(n) and e2(n), implementing 
the processing stages previously described with refer- 
ence to FIG. 3 in order to produce the said threshold 
JHRESHO(n) at each date n. The fourth component is 

40 a collision control logic means 410 coupled to receive 
as input the smoothed signal s(n) and the control signal 
e1(n) producing the said binary signal int(n). The struc- 
ture in block 410 comprises a register 420 storing the 
value of the said smoothed signal s(n) at a date n if the 

45 value of the signal el(n) at the date n is '1* producing 
the value of a threshold THRESH2(n), a comparator 440 
evaluating the logic expression THRESH2(n) < 
THRESH3, an add-compare means 430 evaluating the 
logic expression s(n) > (THRESH2(n)+DTHRESH2) 

so and a three-input and-gate coupled to receive as input 
the outcomes of the two comparators along with the sig- 
nal w(n) producing the binary signal int(n), where 
ThlRESH3and DTHRESH2 are two threshold values. 
[0011] Referring to FIG.Sa, a preferred embodiment 

55 of the smoothing filter 21 0 comprises a serial-in parallel- 
out (SIPO) shift register 510 coupled to receive the said 
signal p(k) latching out D consecutive samples p(k), 
k=n, n-t, n-D+f feeding a multiple-input adder 520 
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producing at each date n the average of a number ol 
these D consecutive samples. Referring to FIG.5b, the 
preferred embodiment of the associated absolute deriv- 
ative means 220 comprises a delay element 530 for de- 
laying the said signal s(n) by D dates producing the de- 
layed signal s(n-D), a subtractor 540 producing the dif- 
ference of the input signal s(n) and the delayed version 
s(n-D) and absolute value extraction means 550 for 
evaluating the absolute value a(n) of the difference sig- 
nal s(n)-s(n-D) at each date n. 



Claim3 

1. A method for performing low jitter power detection 
on a power measurement signal p(t), said signal p 
(t) being the result of extracting the power content 
of a signal y(t), said signal y(t) consisting of succes- 
sive data bursts in a communication channel, said 
data bursts being separated by guard time intervals, 
wherein the method is characterised by: 

sampling of the said continuous time signal p(t) 
at successive dates separated by a time inter- 
val T to obtain a discrete time signal valued p 
(n) at each date n\ 

digital tittering of the said signal p(n) with a low- 
pass filter to produce the smoothed signal s(nf t 
comparing the said signal s(n) with a threshold 
THRESH0 to produce a binary signal d1(n) at 
each date n, said signal d1(n) having value 
equal to ' 1 m at date n if the signal s(n) is larger 
than THRESHO and a value equal to m CT other- 
wise; 

estimating the absolute value a(n) of the deriv- 
ative of the said signal s(n) at each date rr t 
comparing the said signal a(n) with a threshold 
ATHRESHto produce a binary signal d2(n) at 
each date n, said signal d2(n) having value 
equal to m CT at date n if the signal a(n) is larger 
than a threshold AThfRESH and a value equal 
to ' 1 m otherwise; 

processing the said binary signals d1(n) and d2 
(n) and a binary signal w(n) to produce the re- 
ceived signal sense indicator r0(n)a\ each date 
n, said processing comprises successive steps 
of anding the said signals d1(n) and d2(n) to 
produce the binary signal d(n) and applying a 
window-like binary filtering function specified 
by the following truth table: 



d(n) 


w(n) 


r0(n) 


0 


X 


0 


1 


1 


1 


1 


0 


r0(n-1) 



in which m )C signifies the donl care condition. 



2. A method for performing low jitter power detection 
on a power measurement signal p(t) f said signal p 
(t) being the result of extracting the power content 
of a signal y(t), said signal y(t) consisting of succes- 

s sive data bursts in a communication channel, where 
a data burst extends over L consecutive dates sep- 
arated by a time interval T, said data bursts being 
separated by guard time intervals, where a guard 
time interval extends over G consecutive dates sep- 

io arated by the said time interval T t wherein the meth- 
od is characterised by: 

processing the signal p(t) and a binary signal w 
(n) sampled at successive dates n separated 
15 by said time interval Tto extract the binary sig- 

nal r0(n) according to claim 1, wherein the 
threshold THRESHO can take a value 
JHRESHO(n) at each date rr, 
binary filtering accepting as input the said sig- 
20 nal r0(n) producing as output a power detect 

signal r1(n) by allowing a transition from m (T to 
"f "for the said output signal r1(n) if the value 
of the input signal r0(n) at date n is V and the 
value of signal r1(n-1)a\ date n-1 is m CT, by forc- 
es ing the signal r1(n+k) to the value ' 1* at the L- 
1 subsequent dates n+k, k=1,2,...L-1, by forc- 
ing the signal r1(n+L) to the value a CT at date 
n+L and by letting the value of signal rt(n+k) 
be m CT at date n+k, k>L if the value of signal rO 
30 (n+k) is *(T\ 

processing the said binary signal r1(n) to pro- 
duce two binary control signals e1(n)ar\6 e2(n) 
at each date n, said signal e1(n) has a value 
equal to ■ 1 m at date n if a *CT to '1 'transition is 
35 observed on the signal r1(n) at two consecutive 

dates n-1 and nand it has a "0" value otherwise, 
said signal e2(n) has a value equal to ■ 1 m at date 
n+G if a " 1 m to m CT transition is observed on the 
signal rl(n) at two consecutive dates n-1 and n 
40 and it has a *CT value otherwise; 

computing a signal max(n) at each date n by 
selecting the maximum between the value of a 
threshold THRESH1 and the value of the ex- 
pression s(n)-DTHRESH1, where s(n) is the 
45 smoothed signal produced according to claim 

1 and DTHRESH1 is the value of a threshold; 
processing the said signal max(n) and the said 
control signals e1(n) and e2(n)Xo produce the 
said threshold THRESHO(n) at each date n, 
so said processing comprises setting the value of 

THRESHO(n) equal to the value of max(n) if the 
value of e1(n) is "7*, setting the value of 
THRESHO(n) equal to the value of threshold 
THRESH 1 if the value of e2(n) is "1 "and main- 
55 taining at date nthe value of THRESH0(n~1) at 

date n~ 1 otherwise. 

3. A method for performing low jitter power detection 
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on a power measurement signal p(t), said signal p 
(t) being the result of extracting the power content 
of a signal y(t), said signal y(t) consisting of succes- 
sive data bursts in a communication channel, where 
a data burst extends over L consecutive dates sep- 5 
arated by a time interval 7", said data bursts being 
separated by guard time intervals, where a guard 
time interval extends over G consecutive dates sep- 
arated by the said time interval 7", able to suppress 
co-channel burst interferences, wherein the method 10 
is characterised by: 

processing the signal p(t) and a binary signal w 
(n) sampled at successive dates n separated 
by said time interval 7*to extract the binary sig- is 
nal rO(n) according to claim 1, wherein the 
threshold THRESHO can take a value 
THRESHO(n) at each date n; 
binary filtering accepting as input the said sig- 
nal rO(n) and a binary signal int(n) producing a 20 
power detect signal r1(n) by initialising the said 
signal r1(n) to a zero state where the value of 
the signal r1(n) at said zero state is "0 ", by 
maintaining this zero state as long as the value 
of the said signal r0(n) is m 0 \ by activating a 25 
state one at date n if the signal r0(n) takes the 
value ' V at date n, where at said state one the 
signal r1(n) takes the value "7", by maintaining 
state one for a number of consecutive dates 
equal to L and successively forcing the zero 30 
state if the said signal int(n) maintains the value 
m CT during the L consecutive dates of active 
state one, and by forcing the zero state at date 
n if the signal int(n) takes the value ■ V at date n; 
processing the said binary signal r1(n) to pro- 35 
duce two binary control signals e1(n) and e2(n) 
at each date n according to claim 2; 
processing the smoothed signal s(n) and the 
control signals e1(n) and e2(n) to compute the 
value of the threshold THRESHO(n) at each 40 
date n according to claim 2; 
processing the said smoothed signal s(n), the 
said signal w(n)and the control signal e1(n)\o 
produce the said binary signal int(n), wherein 
said processing comprises latching of the value 45 
of the said smoothed signal s(n) at a date n if 
the value of the signal e1(n) at the date n is " V 
to produce the value of a threshold THRESH2 
(n), and evaluating the logic expression 
(THRESH2(n) < THRESH3) AND (s(n) Z so 
(THRESH2(n)+DTHRESH2)) AND w(n) 
to produce the binary signal int(n)a\ each date 
n, where THRESH3 and DTHRESH2 are two 
threshold values. 

55 

A method according to claim 1 or claim 2 or claim 
3, in which the digital filtering is characterised by: 
averaging at each date n a number of D con- 



secutive samples p(k), k=n, n~1, n-D+1, to pro- 
duce a smoothed sample $(n) and 
estimating the absolute value of the derivative is 
characterised by: 

evaluating at each date n the absolute value 
of the difference of the smoothed signal s(n) and 
the smoothed signal s(n-D), said signal s(n-D) is a 
delayed version of signal s(n) by D dates. 

5. An apparatus for performing low jitter power detec- 
tion on a power measurement signal p(t), said sig- 
nal p(t) being the result of extracting the power con- 
tent of a signal y(t), said signal y/y consisting of suc- 
cessive data bursts in a communication channel, 
said data bursts being separated by guard time in- 
tervals, wherein the apparatus is characterised by: 

a sampling means coupled to receive as input 
the said continuous time signal p(t) produces a 
discrete time signal valued p(n) at successive 
dates separated by a time interval T; 
a digital fowpass filter means coupled to receive 
as input the said signal p(n) produces the 
smoothed signal s(n); 

a comparator means for comparing the said 
signal s(n) with a threshold THRESHO produc- 
es a binary signal d1(n) at each date n, said 
signal d 1(n) having value equal to " r at date n 
rf the signal s(n) is larger than THRESHO and 
a value equal to *CT otherwise; 
an absolute derivative means for estimating the 
absolute value a(n) of the derivative of the said 
signal s(n) at each date n; 
a comparator means for comparing the said 
signal a(n) with a threshold ATHRESH produc- 
es a binary signal d2(n) at each date n, said 
signal d2(n) having value equal to m C at date n 
if the signal a(n) is larger than the threshold 
ATHRESH and a value equal to "I "otherwise; 
a windowed logic-and means coupled to re- 
ceive as input the said binary signals d1(n) and 
d2(n) and a binary signal w(n) produces the 
power detect signal rO(n) at each date n, said 
windowed logic-and means comprises an and- 
gate coupled to receive as inputs the signals d1 
(n)anti d2(n) produces a binary signal d(n) and 
a windowing function specified by the following 
truth table: 



d(n) 


w(n) 


r0(n) 


0 


X 


0 


1 


1 


1 


1 


0 


r0(n-1) 



in which a )C signifies the don't care condition. 
6. An apparatus for performing low jitter power detec- 
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tbn on a power measurement signal p(t), said sig- 
nal p(t) being the result of extracting the power con- 
tent of a signal y(t), said signal y(t) consisting of suc- 
cessive data bursts in a communication channel, 
where a data burst extends over L consecutive s 
dates separated by a time interval 7, said data 
bursts being separated by guard time intervals, 
where a guard time interval extends over G consec- 
utive dates separated by the said time interval T 
wherein the apparatus is characterised by: 10 

a basic power detector logic means for 
processing the signal p(t) and a binary signal w 
(n) sampled at successive dates n separated 
by said time interval 7"to extract the binary sig- is 
nal rO(n) according to claim 5, wherein the 
threshold THRESHO can take a value 
THRESHO(n) at each date rr, 
a frame control logic means performing a binary 
filterin g coupled to receive as input the said sig- 20 
nal rO(n) produces as output a power detect sig- 
nal r1(n) and two binary control signals e1(n) 
and e2(n) said signal r1(n) is produced by al- 
lowing a transition from m (T to "1 "for the said 
output signal r1(n) if the value of the input signal 
r0(n) at date n is ' V and the value of signal r1 
(n-1)a\ date n-1 is m CT, by forcing the signal r1 
(n+k) to the value T at the L~1 subsequent 
dates n+k, k=1,2,...L-1, by forcing the signal rf 
(n+L) to the value TT at date n+L and by letting 30 
the value of signal r1(n+k) be "0 " at dates n+k, 
k>L if the value of signal r0(n+k) is m (T, said con- 
trol signal e1(n) has a value equal to ' 7" at date 
n if a m (T to " 1 m transition is observed on the input 
signal r1(n) at two consecutive dates n-1 and n 35 
and it has a '0* value otherwise, said signal e2 
(n) has a value equal to " V at date n+G if a " V 
to m 0* transition is observed on the input signal 
r1(n) at two consecutive dates n-1 and n and it 
has a m CT value otherwise; *o 
a threshold control logic means coupled to re- 
ceive as input a smoothed signal s(n) and the 
said control signals e1(n) and e2(n) produces 
the said threshold THRESHO(n) at each date 
n, said signal s(n) being produced according to 45 
claim 5, said threshold control logic means 
comprising a maximum selection means and a 
multiplexer means, said maximum selection 
means computing a signal max(n) at each date 
n by selecting th e maximum between the value so 
of a threshold THRESH1 and the value of the 
expression s(n)~DTHRESH1, where 
DTHRESH1 is the value of a threshold, said 
multiplexer means processing the said signal 
max(n) and the said control signals e1(n) and 55 
e2(n) to produce the said threshold THRESHO 
(n) at each date n t said processing comprises 
setting the value of THRESHO(n) equal to the 



value of max(n) if the value of e1(n) is 9 V, set- 
ting the value of THRESHO(n) equal to the val- 
ue of threshold THRESH1 if the value of e2(n) 
is T and maintaining at date n the value of 
THRESH0(n-1)a\ date n-1 otherwise. 

7. An apparatus for performing low jitter power detec- 
tion on a power measurement signal p(t), said sig- 
nal p(t) being the result of extracting the power con- 
tent of a signal y(t), said signal y(t) consisting of suc- 
cessive data bursts in a communication channel, 
where a data burst extends over L consecutive 
dates separated by a time interval 7; said data 
bursts being separated by guard time intervals, 
where a guard time interval extends over G consec- 
utive dates separated by the said time interval T, 
able to suppress co-channel burst interferences, 
wherein the apparatus is characterised by: 

a basic power detector logic means for 
processing the signal p(t) and a binary signal w 
(n) sampled at successive dates n separated 
by said time interval Tto extract the binary sig- 
nal r0(n) according to claim 5, wherein the 
threshold THRESHO can take a value 
THRESH0(n) at each date n; 
a frame control logic means performing a binary 
filtering coupled to receive as input the said sig- 
nal r0(n) and a binary signal int(n) produces as 
output a power detect signal r1(n) and two bi- 
nary control signals e1(n)an6 e2(n), said signal 
r1(n) is produced by initialising the said signal 
rt(n) to a zero state where the value of the sig- 
nal rl (n) at said zero state is "0 \ by maintaining 
this zero state as long as the value of the said 
signal r0(n) is m CT, by activating a state one at 
date n if the signal r0(n) takes the value T at 
date n, where at said state one the signal r1(n) 
takes the value ■ t", by maintaining state one for 
a number of consecutive dates equal to L and 
successively forcing the zero state if the said 
signal int(n) maintains the value '& during the 
L consecutive dates of active state one, and by 
forcing the zero state at date n if the signal int 
(n) takes the value m 1 m at date n, said control 
signal e1(n) has a value equal to "fat date n 
ita'Crto'V transition is observed on the signal 
r 1(n) at two consecutive dates n-1 and n and it 
has a m Cf value otherwise, said signal e2(n) has 
a value equal to 'V at date n+G if a T to 9 & 
transition is observed on the signal r1(n) at two 
consecutive dates n-1 and n and it has a m 0* 
value otherwise; 

a threshold control logic means coupled to re- 
ceive as input a smoothed signal s(n) and the 
said control signals e1(n) and e2(n) produces 
the said threshold THRESHO(n) at each date 
n according to claim 6; 
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a collision control logic means coupled to re- 
ceive as input the said smoothed signal s(n), 
the binary signal w(n) and the control signal e1 
(n) produces the said binary signal int(n), said 
collision control logic means comprises a reg- 5 
ister storing the value of the said smoothed sig- 
nal s(n) at a date n if the value ot the signal e1 
(n) at the date n is "1" producing the value of a 
threshold THRESH2(n), a comparator evaluat- 
ing the logic expression w 

THRESH2(n) < THRESH3, 

an add -compare means coupled to receive as is 
input the signal s(n) evaluating the logic ex- 
pression 

s(n) > (THRESH2(n) + DTHRESH2) 2Q 

and a three-input and-gate coupled to receive 
as input the outcomes of the two comparators 
along with the said signal w(n) producing the 
binary signal int(n), where THRESH3 and 25 
DTHRESH2 are two threshold values. 

An apparatus according to claim 5 or claim 6 or 
claim 7, in which the digital lowpass filter means is 
characterised by: 30 

an averaging means coupled to receive the 
said signal p(k) extracting at each date n the aver- 
age of a number of D consecutive samples p(k), 
k=n, n-t, .... n-D+1, producing a smoothed sample 
s(n) and 35 
the absolute derivative means is characterised by: 

means for delaying the said signal s(n) by D 
dates producing the delayed signal s(n-D) and 
means for evaluating at each date n the abso- 40 
lute value of the difference of the smoothed sig- 
nal s(n) and the said delayed version s(n-D). 
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